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PURPOSE- To provide a lens system for a wide zoom lens for use on an optical 
system of a TV camera, a data exhibiting device, etc., wherein the lens system 
is embodied in a compact structure and presents a large 'wide' termination 
picture angle and large zoom ratio. 

CONSTITUTION: A wide zoom lens concerned is composed of the first lens group 
presenting a negative refraction power for focusing, a second and a third lens 
qroup of positive and negative refraction power, respectively, to be moved in 
correlationship for continuous varyiation of the power, and a fourth lens group 
of positive refraction power which is a master lens, wherein the zoom ratio 
[(focal distance ft at 'tele' termination)/(focal distance fw at 'wide' 
termination)] is set over 3.0. The relationship between their focal distances 
F1 F2 F3 F4 is so arranged as to meet the conditions 3.0≤-FI/fw<4.0, 
-F4/F3&leb 7 and fw/F4≤0.5, and thereby designing of a lens system is made 
practicable in which the manufacturing error and the product performance are 
well balanced. 
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i v>xm%^Lm uyxmnm&smzzti 
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fw/F4^0. 5 

%&£ft-m&tZZtt:imt^&74 b'X-Al^y 
X. 

[ft!*3S2] WEWll'J'.XWi. tottfflUOJSfcft 20 

J^yx. ffcfflflgtCiSrlE^-xrtxvyx. fti^yx* 

*u 

mfi^3vyxp«. jEft^fctijUBofi^-uyXTifc 
ffifBSMi'yxmi. &3Uyxmtm4\/yXfficofS 
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[0001] 

VyXfcWU ^tc«7>f KJSSHftfcX-Aifcfc 
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ft6£fc#T'#6PyX^3c$;hXV^. ^Ufcg 40 

je, h, jEossf^*^^s 4m vyxmfrhm&s 

flSX-Al-yX^ HjfrlH^femtiE, ft, ft, IECD 
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[00033 Ztit>&ffi&L?4 7<r)X-A\s yX\i& 

Z?>m2i>yxfttm3uyxmtt;ito5.e>m&z 

i>->xm>i$-£Z>Z\tX'. SfSU ^<7)|gfgt#oT3g 
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:M7"fcnf.fc) iO^yX^i. N*>f:rfcJfc*l/ttSX 
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#f^<0^2PyXffaVfl<7)JSJf^<7)l|3U>^fft, 

ffyftAVyXftbttL. Z<nX-A)k { (rPSg^M 
£ffi*if t)/(W KJgcOjiyaBSif w) > #3. 0 
ELtc*£y4 KX-A^yXfcfcwc, ralBSl l^y 
xp^^Lmi^yX»^6i!Bli*^mFi ( F 

2, F3. F4fc-t&fc£, -il^WMj*^^ffl5J§ 

3. 0S-Fl/fwS4. 0 
-F4/F3S0. 7 
fw/F4^0. 5 

[ 0 0 0 9 ] ±Efltj£<W-f KX-Al^XKfc 
WC. miemiUyXEfct !ftftfflJ:0)«ttl'yX. 
fftBMfcfl&jDtax^xvyx. ftwvXWU m 

gmsuyxffli. jEnittinjEcvm&i'yxTb 

0. BuHiMuyXPfct 3&3i^Xtffc|g4wyXff 
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d/F4^1. 0 

[0010] 

[ffflf] JJUicoI dtc«^iut*^HBcov-f KX-A 

pyx-cti. &\s>xm<nmm&<nmwm&^mi 
yx^ox-Aiufcwragt^o. x-Ajt#3. o 

<. &#&X-Al^X£*§£ it 
[00 1 1] sfc-f. Hl<^fK-Fl)/fwOSctt 
Wefcowciwft*. 15ifc7>rfc<X-Ai^yXfc:fc 
wcfcL ^mffl^-t7ttf>t:m2uyXSfcl63^y 
XffiP^fflScOH^Jrt^Tfift^iN-S^ .Tit^ 

>xm<mKm.izwmm&?&t. ^mmm^n 

[ 0 0 1 2 ] vnfc . ^<g«6BrtOS)S^^if i tfc 
»m 1 l^yXpfc^2 UyXaK0SllD6iO^llA d 
6i b «fflfiS<0^H A X i fc ^RfisSteiE&Wfc: 
AXi = { (SXi ) / (Sd6i) > XAd6i 

tmhUtik. {SX\ )/ (*d6i) ti. wm&&b 
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= Z/7"[ {f t/(-Fl) > 2 ] 
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X't)"). Wi.tfX-AjfcZ = 4. OOfc^, SXi /S 
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^hS<^4»3if (SXi /Sd6T) 
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40 ii>. Ztl?tlimBkL'&r>X®&r>X^h. WiPttl 

tf« I Fl l*^<^SfcF2t^<^0. -e^lg 

*<:5r-ot:. ^iut'ftcOX^-xSr^t^-S^y), X 
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tlx. &is>xm<r>&m$m±z-£&. m 
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[00 18]&2O&fr5S(-F4/F3) ^0. 7 
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VyXWZ\mT-7*-i))V (afocal) fc^S 0 fto 
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[0021] JEfc. £«fcfWt>Wift ftfetf % ^3 v 

^jRn«o«iE*»'aifc^o. 3vm±<nvyxx.v* 
yvvrnttch. znztmmzmm^xhoT-v 
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fttll. l/3-f>-f-^>fXTV^7t:*-5Tttfw 
/2 <f XOT V#;< 7tli f w= 7mW„ ? 
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*TAX<m%feX\5.f w=5«, ^7^7^X711, 

1/2-f^^XtfJ^-Ctif w=7m. 

-#X9. 8-1 Omfc££«T'&£. ClcT, 

^XtfHtlfoWtfc&S. WaFoT. m&LX*1z& 
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d/F4Sl. 0 
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mzwtwmvim. ^trnmr^m^Lx 
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[00 27] (mimi) 

vxxymwj vx-&vyxz. W&VVXx.V 

xyv frt>$,h v yxmicx oh i o tifiis-r 

S. «r£T\ M&Vm\i, f = 5. 2 7 4-19. 83 
1 (l/2>fyf-TV;M5Jfl&gtt f = 7. 033 
~26. 44) -74 h'3gBft{464. 2£fc=5: 



[0028] 

Rl= -507.32 
R2= 18.845 
R3= -19.375 
R4= -15.847 
R5= -20.605 



Dl=1.2 Nl=l. 51825 i>l=63.9 
112=4.3 

D3=2.0 N2=l. 85498 i/2=23.7 
D4=0.3 

D5=1.2 N3=l. 51825 f 3=63.9 



R6= 52.514 D6=28.9687— 1.7778 (^) 
[0029] 

R7= 109.46 D7=1.3 N4=l. 85498 v 4=23.7 
R8= 24.60 1)8=5.2 N5=l. 65425 »/5=58.3 
R9= -32.528 D9=0.2 

R10= 25.268 D10=4.3 N6=1.65425 v6=58.3 
Rll= -69.83 DU=2. 2662-28.2255 ( "J£) 
[0030] 

R12= -22.543 D12=0.8 N7=l. 59143 u 7=61.0 
R13= 22.543 D13=1.2 N8=l. 81264 j/8=25.2 
R14= 30.28 D14=19. 9778—21. 2094 (»T£) 
[0031] 

R15= 22.00 D15=2.8 N9=1.65425 ^9=58.3 
R16= -31.94 D16=0.2 

R17= 14.4 D17=4.2 N10=l. 65425 v 10=58.3 

R18= -14.4 D18=1.0 Nll=1.85498 v 11=23.7 
R19= 80.89 D19=2.0 

R20= co D20=5.0 N12=l. 51825 v 12=63. 9 

R21= oo 

[ 0 0 3 2 ] m 1 V>XffrM&3m Fl=-17.943 
%2V>X&mjiSm F2= 18.665 
%3VyXm<r>%jm& F3=-22.844 
%\ V yXM<7ffijmm F4= 13. 326 

t \Jt*mmnvyX&<r)VA K38<OJRI»02 

xl^3S8coiRIIH5ra3t^LTV^. Srfc. 02i> 
<fctA03fc:i>VvC, jgt&±54 6. lm^lSIRttfi. - 
J5JM&46 5 6. 3nrt>£ltK& KS»±4 6 0. On. 

[0033] h'JgOH^0ESIfw=5. 27&X/T 
UtftOtiktiSmf t = 19. 83 1fc&9. -tOJttef 

t/fw=3. 7 6tSf*. m3isyxmtm4 
v yxmmzvamm *>&ss4 p vxntaww- 

&3&l®*T<D3fc»LtoE&dtel7. 81k«r4. «f 
fc. -F l/fw=3. 4, -F4/F3=0. 58, 
fw/F4 = 0. 40, d/F4 = l. 3 4fc3rfK± 
*Lfc4otf*H**SI£l/0»*. 
[0034] i<ofcft, *ggft0r?fci« 7 4 F3gM« fc 
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xx y b t x *) more* & . 

[0035] (HteW2) 04<OUyXB?B&t^l!lSi 

-AvyxT*>s. mmmm<r>£otc%m&ym 
mmm'&ig&Mi. w vx-j>.vyxm 
vsmmn 9 n-xr vTvyxzmvxmmztiz 
*k *nss0rra. mrnrnmovi vx-^vyxiz 
?v-XTv7uyxzm%Ltttm!mo&mz3\z 

i&tfcftfc. 9 1 V>-XSft^ o-XT-yTl^XcOtg 
•y TV ^X3rJ£ LiLA,tiUyXmimm LX^h. 

[0036] &i>. i o Ltzmmmmiz&^x. 9 

D-XT >y TV yXffyjgJiSmi. 7 U-XT «y TV V X 

? HW*fc*>ictt» wyxa»£>t£?tt£-e?)E8£« 

< . SP^?n-X7-yr^yX<Oj££ffiSI£3®< LT* 
fl£JRDiitfc£g#*>*K Zo-$-htX-J»VyX<?te 
fl#>h§ < TteWBOJK 0 &*1M X*i/h§ < «r* i k 

a. mmwmvi Yx-M.vyx^&jmm?, 0 0 



[0037] 

Rl= -778.7 Dl=1.2 
D2=4.3 
D3=2.0 
D4=0.3 
D5=1.2 



30 


R2= 


20.64 




R> 


-20.256 




R4= 


-16.26 




R5= 


-20.85 




R6= 


50.31 
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R7= 


143.42 




R8= 


24.00 




R9= 


-30.731 




R10= 


24.92 


40 


Rll= 


-69.149 




[0039] 




R12= 


-22.543 




R13= 


22.543 




R14= 


30.28 




[0040] 




R15= 


22.00 




R16= 


-31.94 




R17= 


14.4 




R18= 


-14.4 


50 


R19= 


80.89 
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Nl=l. 51825 ^1=63.9 



N2=l. 85498 ^2=23.7 



N3=l. 51825 v 3=63. 9 



D6=28. 9724—1. 7848 (^) 

D7=1.3 N4=l. 85498 ^4=23.7 
D8=5.2 N5=l. 65425 v 5=58. 3 
D9=0.2 

D10=4.3 N6=l. 65425 ^6=58.3 
Dll=2. 4228— 28. 3804 ("1^) 

D12=0.8 N7=l. 59143 1; 7=61.0 
D13=1.2 N8=l. 81264 i/8=25.2 
D14=19. 9800-21. 2102(^) 



D15=2.8 
D16=0.2 
D17=4.2 
D18=1.0 
D19=2.0 



N^=l. 65425 ^9=58.3 



N10=l. 65425 
Nll=l. 85498 



v 10=58.3 
^11=23.7 



R20= oo 1120=5.0 N12=l. 51825 1/ 12=63. 9 

R21= oo 

[ 0 0 4 1 J m 1 V>-XStf)£u5ffi8i Fl=-19.085 

m2uyx^ffm^sm F2= is. 665 

^3UyXSf£7)^aE® F3=-22.844 
&4^yXl¥OJ&£gB&i F4= 13.326 
t Lt&gSmnVVXmvA KSS&tf>JR3l0£05 
tz. xMSgOJRil0£06fc:*l/O>&. luiBSI 
it0«fcH«t:. H5X^H6tfcV>THStt54 6. 1 
m. -^6S«6 5 6 . 3m. «5Stt4 6 0 . Onnff)% 10 

[0042] *mtmizh~>T\i, v^tm^sm 

fw=5. 6 l&tW^&jSESif t=21. 09 
-^Jtttf t/fw=3. 76fc&S„ £it. 
£8d{il7. 81fc=5:l>. -Fl/fw=3. 
40. -F4/F3=0. 58, fw/F4 = 0. 4 
2, d/F4=l. 3 4fc&9s -h*BLfc4o/)&tt£ 

[0043] zcotitb. *mim&±. mimmtm 
mttmakiftti, zt>wt. va vx-Auyxtz? 20 

yxMcmtiftMcvmm I fi i ^^-rs^ta* 
-c£. ^<7)t£*. mito^fr (-fi) /fv,<msm 

[0044] Srfc. lifEllifiWlfcJ:^l6ft^|2TJ±. 
*frd/F4Sl. OS-Slfc-tidt^UyXp^ 
^ESiF4^«Jifc:^?LTV^*^ ^-TLt^c^fefr 
£Sf*:-f^*S:V>. fflU If^JSliO^t^ d/F 
4ii. oco^fefr^fHnrr&^fcfcii-jT. iO-^Sft 30 

[0045] 

im<vm] ammttiXd^mcovA kx- 



(6) #1^5-297276 

1 0 

J±V>X\L &]syXM(QM)imMF 1 , F2, F3, 
F 4 £3SWKE4H-£ £ fc KJ: 9, W h'ffiHft fc X- 

&&jmiz±*\,->uyxm4-?<7)]s>xm£± osn 

X8£}M1-Sxi^yh£«SfcSiRU S&4 

isyxmnmtmmF 4 t«9a»MS4 v 

[01 ] WJ^Sg-jlteflTfcSW KX-A^yX 

ff)uyxm<mmm/mmmiX'$)h . 

[02] *W7>f KX-A)/yXW>f KJgcOJRHHT' 

[03] -eov-f KX-AvyX^xPjgcDJRHH-cfc 
h. 

m^^^mm-mmx-htvA ^x-^vyx 
e>uyx%(r)WffiRxsmmfmx'i>& . 

[05] ZOVA YX—k\syX<ry?A KSgoiRUST 
[06] HX-AVyX<OTl^SS^lRII0T , ft 
[«r^^HB] 

ft T-w&mjmm 

fi muyxmnmmm 

F2 ^2uyxaF«ojiy6[ffiiai 

F3 mvyxwrfa&sm 

F4 mw^xpciMift^ffiai 

d «?0t^4kyXSf<7)min^TcO!EJi 

Ri uyxmom^m. 

Di UyX4M>l*l«£jt»iffllSPI 

Ni mtmmm 



[02] 



> =32. 1 K 



- 32. 1 g 




L2 0.2 
BOWS (mm) 



-0. 2 a 2 

#&tt£<mm) 




l<%> 




[03] 




J»S««<mm) 1¥to& (nim) S* (X> 



(8) 



^^¥5-297276 



F —2*0 



I 



-0.2 0.2 




to =30.6 R 




-5 5 



F =2.0 



I 




M =7.IR 



-a* o.2 



-€l2 a: 



5* (X) 



immgmm&i mm 
immMcmBzi 0035 

[0035] (*ii«2 ) 04 nwyxwmmmwm 



£.w*m<r>9 u-xt -y~ru yxzmrz&mzti?, 

i)K *9ffiMrCii. miBmsmvj YX~J±vvX\,z 
?v-XT-y7l>>X£mmLtz<?>t ^^0tttE2r^|^ 

ai-Titw^ miuyxm^o-xTyruyxcom 
mzm-tzi-yx^ mii>>xmz?vi-xT 



